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(54) ALIGNER AND ITS ADJUSTING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an adjusting 
method for an aligner capable of sufficiently enhancing 
optical performance in use environment when the 
refractive index of air in adjustment environment is 
different from that in the use environment. 
SOLUTION: This aligner is equipped with a light source 
11, an illumination optical system 12 unifomrily 
illuminating a pattern on an original plate R with light 
from the light source, and a projection optical system 13 
projecting light passing through the pattern to a 
photosensitive surface on a substrate W and performing 
exposure. In the adjusting method for the aligner to be 
used in the use environment in which the refractive index 
of the air is different from that in the adjustment 

environment after adjusting the aligner in the adjustment environment; the light source 1 1 is 
constituted so that the wavelength of the light emitted from the light source can be adjusted, 
and wavelength different from that of the light from the light source at the time of adjusting the 
aligner in the adjustment environment is used as the wavelength of the light from the light 
source 1 1 at the time of using it in the use environment. 
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* NOTICES * 

Japeui Patent Office is not responsible for any 
damages caused by the use of this treuislation . 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Light source. Lighting optical system which illuminates the pattern on the original edition 
uniformly by the light from this light source. The projection optical system which projects the light 
which passed the aforementioned pattern on the sensitization side on a substrate, and exposes it. It is the 
adjustment method of the aligner equipped with the above, and the aforementioned light source is 
constituted so that the wavelength of the light which this light source emits can be adjusted, and it is 
characterized by using different wavelength from the wavelength of the light from the aforementioned 
hght source when adjusting on the aforementioned adjusting-ring boundary as wavelength of the Ught 
from the aforementioned light source when using it by the aforementioned operating environment. 
[Claim 2] It is the adjustment method of the aligner according to claim 1 which the aforementioned 
projection optical system consists only of a refracted type optical element, or consists of a refracted type 
optical element and a reflected type optical element, and is characterized by forming all the 
aforementioned refracted type optical elements of the same ** material. 

[Claim 3] The aforementioned light source is the adjustment method of the aligner according to claim 1 
or 2 characterized by oscillation wavelength being laser 250nm or less. 

[Claim 4] Light source. Lighting optical system which illuminates the pattem on the original edition 
uniformly by the light from this light source. The projection optical system which projects the Ught 
which passed the aforementioned pattem on the sensitization side on a substrate, and exposes it. It is the 
aligner equipped with the above, this aligner It is installed in the operating environment in which the 
refractive index of air differs from this adjusting-ring boundary after being adjusted on an adjusting-ring 
boundary, the aforementioned light source It is characterized by being adjusted so that the light of 
different wavelength from the wavelength of the light used as wavelength of the light from the 
aforementioned hght source when being constituted so that the wavelength of the hght which this light 
source emits can be adjusted, and using it by the aforementioned operating environment when it 
adjusted on the aforementioned adjusting-ring boundary may be emitted. 

[Claim 5] The adjustment method of optical system characterized by providing the following. The 1st 
process which uses inspection light with the 1st wave, and inspects and adjusts the optical-character 
ability of optical system under the 1st environmental condition. The 2nd process which asks for use light 
with the 2nd wave which is different based on the difference between the 2nd environmental condition 
for which the aforementioned optical system is used, and the 1st environmental condition in the 1st 
process of the above in the 1st aforementioned wave at the time of the aforementioned optical system 
being used under the 2nd environmental condition. The 3rd process which leads use light with the 2nd 
aforementioned wave called for according to the 2nd process of the above to the aforementioned optical 
system. 

[Claim 6] The aforementioned optical system is the adjustment method of the optical system according 
to claim 5 characterized by being the projection optical system which projects the image of the 
predetermined pattem formed on a mask on a photosensitive substrate. 

[Claim 7] The manufacture method of the aligner equipped with the light source which outputs Ught 
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with predetermined criteria wavelength in order to illuminate the mask with which the predetermined 
pattern characterized by providing the following was formed, and the projection optical system which 
projects the image of the pattem of the aforementioned mask on a photosensitive substrate. The 1st 
process which uses inspection light with the 1st wave, and inspects and adjusts the optical-character 
ability of the aforementioned projection optical system under the 1st environmental condition. The 2nd 
process which asks for use Hght with the 2nd wave which is different based on the difference between 
the 2nd environmental condition for which the aforementioned projection optical system is used, and the 
1st environmental condition in the 1st process of the above in the 1st aforementioned wave at the time of 
the aforementioned projection optical system being used under the 2nd enviroimiental condition. The 
3rd process which adjusts the wavelength of the light outputted from the aforementioned light source in 
order to lead use light with the 2nd aforementioned wave called for according to the 2nd process of the 
above to the aforementioned projection optical system. 

[Claim 8] The exposure method characterized by including the process which offers the aligner 
manufactured by the manufacture method of an ahgner according to claim 7, the lighting process which " 
illuminates the aforementioned mask by use light with the aforementioned 2nd wave from the 
aforementioned light source, and the projection process which projects the pattem image of the 
aforementioned mask on the aforementioned photosensitive substrate through the aforementioned 
projection optical system. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dcuaages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the aligner equipped with the 

light source, lighting optical system, and the projection optical system. 

[0002] 

[Description of the Prior Art] In order to manufacture elements, such as a semiconductor device and a 
liquid crystal display element, the aligner which carries out projection exposure of the mask as the 
projection original edition with which the predetermined pattem was formed on a photosensitive 
substrate through a projection optical system is used. The reflective refraction type projection optical 
system which combined the mirror as the lens as a refracted type projection optical system and an 
optical element of refractility and an optical element of reflection nature which consists of lenses which 
are the optical elements of the refractility which has a penetrable optical property to the light of 
exposure wavelength as a projection optical system of such an aligner is used widely. 
[0003] On the other hand, the degree of integration of the element represented by a semiconductor 
device, the liquid crystal display element, etc. in recent years increases, and detailed-izing also of the 
pattem imprinted on a substrate is being enhanced. And in order to offer the projection aligner which 
can imprint a mask pattem good to a photosensitive substrate and to offer the aUgner for manufacturing 
various kinds of elements including a semiconductor device with a further more high degree of 
integration, the very high optical-character ability which has higher resolution in the projection optical 
system of a projection aligner is required. In order to attain higher resolution, as soon as the numerical 
aperture of optical system is becoming large, an excimer laser with more short wavelength etc. is 
beginning to be used from the extra-high pressure mercury lamp of the former [ light source ]. 
[0004] the place where it is used, installing these aligners is the same as the altitude to which adjustment 
and evaluation of the projection optical system of an aligner are performed - **** - it does not restrict, 
but it is far used for the low place of average atmospheric pressure in many cases, the altitude being high 
and installing it If the altitude generally changes, atmospheric pressure will change and the refractive 
index of air will change in connection with it. If the refractive index of air changes, in the optical 
element of refractility, such as the above lenses, the angle of refraction of the beam of light in a 
refracting interface will change, and the performance of optical system will change. 
[0005] Conventionally, when the adjusting-ring boundary which performs adjustment of the projection 
optical system of an aligner and evaluation differs in the refractive index of air from the operating 
environment which an aligner is installed and is used, the aligner is adjusted as follows. That is, after 
attaining a desired performance on an adjusting-ring boundary first, when it changes the air interval of a 
projection optical system etc. and moved and installs in an operating environment, the performance is 
intentionally changed so that a desired performance can be reproduced. 
[0006] 

[Problem(s) to be Solved by the Invention] By the above-mentioned conventional adjustment method, 
when the aberration offset for operating environments is added to a projection optical system, on an 
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adjusting-ring boundary, an image formation performance becomes bad too much, and exact evaluation 
of many performances of a projection optical system becomes difficult. For this reason, in order to check 
the optical-character ability in an operating environment on an adjusting-ring boundary beforehand, a 
large-scale facility and large-scale time, such as an atmospheric pressure adjustable chamber which is 
put into the whole aligner on an adjusting-ring boundary, are required. Therefore, this invention makes it 
a technical problem to offer the adjustment method of the aligner which can fiiUy raise the optical- 
character ability in an operating environment, when the refractive index of air in an adjusting-ring 
boundary differs from the refractive index of the air in an operating environment. 
[0007] 

[Means for Solving the Problem] this invention is faced moving an aligner to the operating environment 
from which the refractive index of air differs, and installing, after performing adjustment of optical 
system and evaluation on an adjusting-ring boundary and attaining a desired performance. When only 
the part according to change of the refractive index of air does not add aberration offset to a projection 
optical system but only the part according to change of the refractive index of air changes exposure 
wavelength, the work of readjustment of a projection optical system is done that there is nothing, or it 
mitigates. Namely, the lighting optical system to which this invention illuminates the pattern on the 
original edition uniformly by the light from the light source and this light source. An aligner equipped 
with the projection optical system which projects the light which passed the aforementioned pattern on 
the sensitization side on a substrate, and exposes it In the adjustment method of the aforementioned 
aligner for using it in the operating environment in which the refractive index of air differs from this 
adjusting-ring boundary, after adjusting on an adjusting-ring boundary the aforementioned light source 
The wavelength of the light from the aforementioned light source when adjusting on the aforementioned 
adjusting-ring boundary is the adjustment method of the aligner characterized by using different 
wavelength as wavelength of the Ught from the aforementioned light source when being constituted so 
that the wavelength of the light which this light source emits can be adjusted, and using it by the 
aforementioned operating environment. 

[0008] It is nair when [ here ] using the light of the same wavelength by the adjusting-ring boundary and 
the operating environment. : Refractive-index nair' of the air in an adjusting-ring boundary: Refractive 
index nabs of the air in an operating environment : The refractive index theta of a lens : Incident angle 
theta I of the beam of Ught which carries out incidence to a refracting interface : The angle of 
emergence theta 2 of the beam of Ught in an adjusting-ring boundary : If it is the angle of emergence of 
the beam of Ught in an operating environment The law of refraction (Snell's law) in an adjusting-ring 
boundary serves as nair-sin theta=nabs-sin theta 1, and the law of refraction in an operating environment 
serves as nair' and sin theta=nabs-sin theta 2. 

[0009] In both the above-mentioned formulas, since it is nair!=nair', it is set to thetal !==theta2. That is, 
the aberration in an adjusting-ring boundary and the aberration in an operating environment will become 
an inevitably different thing. 

[0010] Then, it is supposed that the operating wavelength lambda 2 is used in an operating environment 
using the adjustment wavelength lambda 1 on an adjusting-ring boundary. The refractive index nair to 
the adjustment wavelength lambda 1 of the air in nair and 1: adjusting-ring boundary, the refractive index 
nabs to the operating wavelength lambda 2 of the air in 2:operating environment, the absolute refractive 
index nabs to the adjustment wavelength lambda 1 of 1 :lens, 2 : if it is an absolute refractive index to the 
operating wavelength lambda 2 of a lens The law of refraction in an adjusting-ring boundary is nair, 1 
and sin theta=nabs, and 1 and sinthetal. - (1) 

The law of refraction in a next door and an operating environment is nair, 2 and sin theta=nabs, and 2 
and sintheta2. ~ (2) 
It becomes. 

[001 1] in order for the aberration in an adjusting-ring boundary and the aberration in an operating 
environment to become the same - thetal=theta2 ~ it is necessary to become - therefore, (1) and (2) 
formulas - nabs, l-/nair, and 1= - nabs2/nair2 - (3) 

It becomes. Namely, the relative index of refraction nrel of a lens, 2 to the air of the adjusting-ring 
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boundary in nrel and 1 :adjustment wavelength lambda 1 : When it is the relative index of refraction of 
the lens to the air of the operating environment in the operating wavelength lambda 2, it is nrel, l=nrel, 
and 2. - (3a) 
It becomes. 

[0012] As mentioned above, in an operating environment, aberration in an adjusting-ring boundary and 
aberration in an operating environment can be made the same by changing into the operating wavelength 
lambda 2 which fills the above-mentioned (3) formula or (3a) a formula. Therefore, adjustment of the 
projection optical system in an operating environment can be theoretically made for there to be nothing. 
In addition, if distribution of each ** material is equal when using two or more kinds of** material, (3) 
formulas can be filled about all lenses. Although it cannot enable it to fill (3) formulas about no lenses 
when distributions of each ** material differ, the tuning in an operating environment is mitigable by 
choosing the operating wavelength lambda 2 which fills (3) formulas about main ** material. 
[0013] The 1st process which this invention uses inspection light with the 1st wave again, and inspects 
and adjusts the optical-character ability of optical system under the 1st environmental condition. The 
2nd process which asks for use light with the 2nd wave which is different based on the difference 
between the 2nd environmental condition for which the aforementioned optical system is used, and the 
1st environmental condition in the 1st process of the above in the 1st aforementioned wave at the time of 
the aforementioned optical system being used under the 2nd environmental condition, It is the 
adjustment method of the optical system characterized by having the 3rd process which leads use light 
with the 2nd aforementioned wave called for according to the 2nd process of the above to the 
aforementioned optical system. In addition, it is the thing in the 2nd process searched for for the 2nd 
wave, saying "it asks for use light." Moreover, when determining the 2nd wave as the above first 
conversely and asking after an appropriate time for the 1st wave, it is contained within the limits of this 
invention. 

[0014] In order that this invention may illuminate the mask with which the fiirther predetermined pattern 
was formed In the manufacture method of the aligner equipped with the light source which outputs light 
with predetermined criteria wavelength, and the projection optical system which projects the image of 
the pattem of the aforementioned mask on a photosensitive substrate The 1st process which uses 
inspection light with the 1st wave, and inspects and adjusts the optical-character ability of the 
aforementioned projection optical system under the 1st environmental condition, It is based on the 
difference between the 2nd environmental condition for which the aforementioned projection optical 
system is used, and the 1st environmental condition in the 1st process of the above. The 2nd process 
which asks for use light with the 2nd wave which is different in the 1st aforementioned wave at the time 
of the aforementioned projection optical system being used under the 2nd environmental condition, In 
order to lead use light with the 2nd aforementioned wave called for according to the 2nd process of the 
above to the aforementioned projection optical system, it is the manufacture method of the aligner 
characterized by having the 3rd process which adjusts the wavelength of the light outputted fi-om the 
aforementioned light source, this invention is the exposure method characterized by including the 
process which offers fiirther the aligner manufactured by the manufacture method of the above- 
mentioned aligner, the lighting process which illuminates the aforementioned mask by use light with the 
aforementioned 2nd wave from the aforementioned light source, and the projection process which 
projects the pattem image of the aforementioned mask on the aforementioned photosensitive substrate 
through the aforementioned projection optical system. 
[0015] 

[Embodiments of the Invention] A drawing explains the gestalt of operation of this invention. Drawing 1 
shows the schematic diagram of the aligner which applies the adjustment method by this invention, and 
this aligner is used for manufacture of a semiconductor device etc. The Ught emitted from the light 
source 1 1 passes the lighting optical system 12, and illuminates the pattem side Ra on Reticle R 
uniformly. The hght which passed through the pattem side Ra passes a projection optical system 13, 
carries out image formation of the image of the pattem side Ra to the sensitization side Wa on Wafer W, 
and imprints it to it. 
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[0016] Drawing 2 shows the structure of the excimer laser currently used as the light source of an 
aligner. When the light generated in the laser chamber 23 carries out both-way passage of prism 22 or 
the reflected type diffraction grating 21, only the Hght of specific wavelength is chosen, it oscillates and 
****** of a spectrum is attained. The ******(ed) laser beam is injected from the laser chamber 23, and 
the wavelength is measured through a one-way mirror 25 by the wavelength monitor 24 which used the 
etalon etc. When the wavelength of the laser beam measured by the wavelength monitor 24 changes, 
stabilization of wavelength can be attained by controlling the angle of the reflected type diffraction 
grating 21 . When the spectral band width of a laser light source is narrow enough, it becomes 
unnecessary for a projection optical system to amend chromatic aberration. Therefore, since a projection 
optical system can be constituted from ** material of a single kind, it becomes possible to fill the 
aforementioned (3) formula about all lenses. Moreover, since oscillation wavelength can be easily 
changed by changing the angle of the reflected type diffraction grating 21, the tuning to an operating 
environment is easy. 

[0017] Next, an example is given and explained. The altitude of the adjusting-ring boundary which 
performs adjustment of the optical system of an aligner and evaluation is made above sea level [ of 
50m ], the altitude of the operating environment which installs an aligner and is actually used is made 
above sea level [ of 1000m ], an adjusting-ring boundary and an operating environment make 
temperature of air, i.e., the setting temperature of an aligner, 23 degrees C, and wavelength lambda 1 in 
the adjusting-ring boundary of the excimer laser which is the light source of an aligner is set to 
lambdal=0.2484micrometer. 

[0018] If the altitude generally becomes high, atmospheric pressure will fall. Relation between altitude h 
(m), atmospheric pressure B (hPa), and temperature [ of air ] t (degree C) h= 18400 (1+alphat) (logBO- 
logB) - (4) 

BO: The altitude of Om (above sea level [ of Om ]), the expansion coefficient of atmospheric pressure 
alpha:air in 0 degree C, alpha= 0.0036728 (l-/degree C) 
It is come out and given. 

It is one atmospheric pressure, B0=1013.25 [ i.e.,, ], about BO. When hPa, atmospheric pressure B-2 in a 
with the atmospheric pressure Bl in an adjusting-ring boundary with an altitude [ of 50m ] and a 
temperature [ of air ] of 23 degrees C, and a temperature [ the altitude of 1000m and the temperature of 
23 degrees C of air ] operating environment is B 1=1 007.4207 from (4) formulas, respectively. hPaB2= 
902.8221 

[0019] On the other hand, the refractive index ns to the wavelength lambda (inside of 0.2-1.35 
micrometers and a vacuum) of standard air (15 degrees C, 1013.25hPa), 
(n3-l)xl0« = 6432.8 + -?5Mi0 ...(5) 

(146 -A -2) (41 -A 

It is come out and given. Therefore, the refractive index ns to adjustment wavelength 
lambdal=0.2484micrometer of standard air and 1 are set to ns and 1= 1.0003019 from (5) formulas. 
[0020] moreover, the time of the refractive index of standard air (15 degrees C, 1013.25hPa) being ns - 
the refractive index nair of the air of temperature T (degree C) and atmospheric pressure P (Pa) 

(n - 1) P (1 + 7.501 X IQ-^P ig^.) (1 + 15 fl) 

iair=l + E - (6) 

^ 1.013 X 10^ ( 1 + 760 /9 ( 1 + a T) 



However, it is given by betaT=(l. 049-0.01 57T) xl0-6betal 5=0.8135x10-6. Therefore, the refractive 
index nair and 1 to adjustment wavelength lambda l=0.2484micrometer of the air in an adjusting-ring 
boundary turn into nair and 1= 1.0002921 from (6) formulas. 

[0021] On the other hand, since the refractive index nair and 2 to the operating wavelength lambda 2 of 
the air in an operating environment have the strange operating wavelength lambda 2, it is unknown for 
the time being. Then, if the refractive index nair and 2 to the adjustment wavelength lambda 1 of the air 
in an operating environment (1) are calculated as the 1st approximation, it will be set to nair and 2(1) 
=1.0002617 from (6) formulas. 
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[0022] although it can also consider as the composition which could also constitute only with the lens 
and combined a lens and mirrors, such as a concave mirror, as a projection optical system of an aligner, 
make it which composition - when using the wavelength of about 0.2484 micrometers, as ** material of 
a lens, synthetic quartz etc. is suitable, for example Then, it is as follows when all the lenses are formed 
by synthetic quartz. If the relative index of refraction nrel of adjustment wavelength 
lambda l=0.2484micrometer synthetic quartz and 1 are set to nrel and 1= 1.5083900, an absolute 
refractive index nabs and 1 will be set to nabs, l=nrel, Ixnair, and 1= 1.5088306. 
[0023] On the other hand, the absolute refractive index nabs of the synthetic quartz in the operating 
environment as the 1st approximation and 2 (1) are set to nabs, 2(1) =nair, 2(1) / nair, 1 and nabs, 
l=nair, 2(1) xnrel, and 1=1.0002617x1.5083900=1.5087848 from (3) formulas. Therefore, refractive- 
index difference deltan of the synthetic quartz as the 1st approximation is set to deltan=nabs, 2(l)-nabs, 
and 1=1. 5087848-1. 5088306=-0.0000458. 

[0024] Wavelength is distribution of the synthetic quartz near lambda= 0.2484 micrometer delta n/delta 
lambda=-56xl0-2 (micrometer- 1) 

If it carries out, since required amount of wavelength change deltalambda will be set to 
deltalambda=8.2xl0-5micrometer, the operating wavelength lambda 2 as the 1st approximation (1) is set 
to lambda2(l) =0,248482micrometer. 

[0025] In this way, since the operating wavelength lambda 2 as the 1st approximation (1) was called for, 
it can ask for the operating wavelength lambda 2 as the 2nd approximation (2) by repeating the above 
procedure. Namely, the refractive index ns to the 1st approximation use wavelength lambda 2 of 
standard air (1) and 2 (1) are calculated from (5) formulas. The refractive index nair and 2 to the 1st 
approximation use wavelength lambda 2 of the air in an operating environment (1) (2) are calculated 
from (6) formulas. The 2nd approximation absolute refractive index nabs of the synthetic quartz in an 
operating environment and 2 (2) can be calculated from (3) formulas, and it can ask for the operating 
wavelength lambda 2 as the 2nd approximation (2) from refractive-index difference deltan. However, 
when the refractive index ns to the 1st approximation use wavelength lambda 2 of standard air (1) and 2 
(1) are calculated from (5) formulas, it is set to ns and 2(1) =1 .0003019, and there are no refractive 
index and great difference to the adjustment wavelength lambda 1. That is, it has ab-eady converged 
fully by the 1st approximation. Therefore, the operating wavelength lambda 2 is set to 
lambda2=0.248482micrometer. 

[0026] As mentioned above, without giving especially other optical adjustments by moving and 
installing the optical system which attained the desired performance on the adjusting-ring boundary with 
an altitude of 50m in an operating environment with an altitude of 1000m as it is, and only changing the 
wavelength of the light source into 0.248482 micrometers from 0.2484 micrometers, the optical- 
character ability in an adjusting-ring boundary can be reproduced, and it becomes possible to attain 
desired optical-character abihty. 

[0027] Next, the example using the lens composition of a concrete projection optical system is shown. 
The lens composition of a projection optical system is first shown in drawing 3 and Table 1 . The 
projection scale factor of a projection optical system and NA express the numerical aperture by the side 
of the image of a projection optical system, and, as for the inside of the [whole item] of Table 1, and B, 
L expresses the distance from a body side (reticle R) to the image surface (wafer W). The number of the 
lens (a blank is air) with which the number of each lens side from a body side (reticle) side and the 2nd 
column r fill the 1st column No among a [lens item], and the distance on the optical axis from each lens 
side to the next lens side and the 4th column fill from each lens side to the next lens side in the radius of 
curvature of each lens side and the 3rd colunm d is expressed. The ** material of all lenses is synthetic 
quartz. In addition, each numeric value shown in Table 1 is the same at an adjusting-ring boundary and 
an operating environment. 
[0028] 
[Table 1] 
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[0029] Drawing 4 (a) and drawing 5 (a) show the spherical aberration and distortion aberration in an 
operating environment with an aUitude of 50m. The vertical axis of a spherical-aberration view 
expresses the numerical aperture of a projection optical system, and the vertical axis of a distortion 
aberration view expresses image quantity. Drawing 4 (b) and drawing 5 (b) show the spherical 
aberration and distortion aberration in the state where the projection optical system was only moved and 
installed to the operating environment with an altitude of 1000m, without also performing any 
adjustment. About -5 micrometers of spherical aberration have occurred at the maximum, and distortion 
aberration is also getting worse. Thus, the desired performance as an aligner cannot be demonstrated in 
the situation which big spherical aberration and distortion aberration have generated. On the other hand, 
drawing 4 (c) and drawing 5 (c) show the spherical aberration and distortion aberration in the state 
where exposure wavelength was changed into the operating wavelength lambda 2, after moving a 
projection optical system to an operating environment. As shown in both drawings, optical-character 
ability equivalent to the optical-character ability in an adjusting-ring boundary can be demonstrated only 
by changing exposure wavelength, without performing other optical readjustment. 
[0030] In addition, in the above explanation, although the case where the altitude of an operating 
environment was higher than the ahitude of an adjusting-ring boundary was explained, even when 
reverse naturally, it is reaUzed. Moreover, although the cause by which the refractive index of air in an 
adjusting-ring boundary and the refractive index of the air in an operating environment are different 
explained the case where it originated in the difference in elevation, a cause is not necessarily limited to 
the difference in elevation. That is, the refractive index of air is different with the LAT and temperature, 
and when the refractive index of air changes with these causes, it can apply this invention. Furthermore, 
alfliough the above explanation explained the case where the refractive indexes of the air of an 
adjusting-ring boundary and an operating environment differed, the refractive index of air may be 
changed also during the period which is continuing using an aligner in the same operating environment, 
this invention is applicable in order to absorb change of the refractive index of the air in this operating 
environment. 
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[0031] 

[Effect of the Invention] As mentioned above, this invention adjusts exposure wavelength so that the 
relative index of refraction to air may become the same. Namely, it faces moving an aligner to the 
operating environment from which the refractive index of air differs, and installing, after performing 
adjustment of optical system and evaluation on an adjusting-ring boundary and attaining a desired 
performance. Since only the part according to change of the refractive index of air changes exposure 
wavelength, the work of readjustment of a projection optical system can be done that there is nothing, or 
it can mitigate, and, moreover, optical-character ability equivalent to the optical-character ability in an 
adjusting-ring boundary can be attained in an operating environment. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
deuaages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Prawing 1] The schematic diagram showing the aligner used for manufacture of a semiconductor 
device etc. 

[Drawing 2 ] The schematic diagram showing the structure of the excimer laser currently used as the 
light source of an aligner. 

[Drawing 3 ] Drawing showing an example of the lens composition of a projection optical system. 

[Drawing 4] (a) The spherical-aberration view in the state where the wavelength of the light source was 

changed after moving to the spherical-aberration view, and the spherical-aberration view in the state 

where it only moved to the operating environment and (b) (c) operating environment in the state where 

adjusted on the adjusting-ring boundary and the desired performance was attained. 

[Drawing 5] (a) The distortion aberration view in the state where the wavelength of the light source was 

changed after moving to the distortion aberration view, and the distortion aberration view in the state 

where it only moved to the operating environment and (b) (c) operating environment in the state where 

adjusted on the adjusting-ring boundary and the desired performance was attained. 

[Description of Notations] 

1 1 - Light source 12 ~ Lighting optical system 

13 — Projection optical system 

R - Reticle (mask) W - Wafer 

21 - Reflected type diffraction grating 22 - Prism 

23 - Laser chamber 24 - Wavelength monitor 

25 - One-way mirror L1-L29 - Lens 
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